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A  STATISTICAL  STUDY  OF  AN  ENDEMIC  FOCUS  OF  LEPROSY. 


By  Walter  R.  Brinckerhoff,  S.  B.,  M.  D.,  Assistant  Director,  and  A.  C.  Reinecke, 

Technical  Assistant, 

Leprosy  Investigation  Station,  Public  Health  and  Marine- Hospital  Service. 


INTRODUCTION. 

Much  has  been  written  about  the  endemic  focus  of  leprosy  which 
has  existed  in  the  Hawaiian  Islands  for  about  half  a  century,  but 
until  the  completion  of  the  thoroughgoing  analj^sis  of  the  official 
records  of  the  Hawaiian  Territorial  Board  of  Health  which  appears 
in  the  following  pages,  the  rich  epidemiological  data  upon  lepra 
yielded  by  this  focus  of  the  disease  have  never  received  the  careful 
treatment  which  the}"  deserve. 

The  computations  of  this  report  have  been  checked  and  rechecked 
and  are,  we  believe,  as  accurate  as  is  possible  within  the  limitation 
prescribed  by  the  basic  data  and  the  percentage  of  error  inherent  in 
such  work. 

Table  I. — Number  of  new  cases  of  leprosy,  apprehended  by  years  and  by  five-year  periods 

in  the  Territory  of  Hawaii. 


Year. 


New  cases. 


By 

years. 


1881 
1882 
1883 
1884 
1885 
188G 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


195 
70 
301 
108 
103 
42 
220 
558 
306 
184 
142 
109 
210 
137 
106 


By  five- 
year 
periods. 


1,310 


Year. 


1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

Total 


New  cases. 


By 

years. 


By  five- 
year 
periods. 


147 

126 
80 
58 

102 
86 
74 

115 
86 
98 
56 
95 
26 


3,940 


513 


459 


3,940 


The  most  striking  thing  about  this  table  is  the  surprising  variation 
in  the  number  of  lepers  segregated  each  year.  It  is  not  possible  to 
understand  the  variation  in  tlie  annual  number  of  lepers  segregated 
without  some  knowledge  of  tlie  political  history  of  the  Territory. 

From  the  beginning  of  our  table  until  1893  the  form  of  government 
was  monarcliical,  the  native  ruler  being  more  or  less  under  the  influ- 
ence of  foreign  advisers.  The  siulden  increase  in  lepers  apprehended 
in  1887, 1888,  and  1889  finds  its  explanation  in  the  fact  that  a  new 
constitution  was  forced  upon  the  native  ruler  ami  a  reorganization 
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of  the  personnel  of  the  board  of  health  was  insisted  upon  by  the 
foreigners  then  in  power.  In  1S93  a  revolution  resulted  in  the  forma- 
tion of  a  republic,  which  was  followed  by  a  provisional  government, 
which  in  turn  gave  way  to  American  rule  when  the  islands  were 
annexed  by  the  United  States  in  1898.  It  will  be  noted  that  the 
revolution  in  1893  was  followed  by  an  increase  in  the  number  of 
lepers  apprehended. 

Considering  the  number  of  lepers  apprehended  by  five-year  periods, 
we  see  that  the  period  from  1SS6  to  1S90  was  the  time  of  greatest 
activity.  It  is  probable  that  some  of  the  decrease  in  the  following 
decade  is  due  to  the  good  work  clone  dining  that  period.  Since  1900 
it  is  probable  that  the  decrease  is  apparent  rather  than  real,  and  the 
dying  out  of  the  native  Hawaiian  race,  which  furnished  tlu^  bulk  of 
the  lepers,  is  not  the  real  cause  of  the  decrease  of  the  disease. 

Table  '2.  —  \iimber  of  neir  cases  of  leprosy  apprehended,  by  years  and  by  fwe-year  periods, 
in  each  island  o/ the  Territory  oj  Hawaii. 


Year. 

Oa- 
bu. 

Ha- 
waii. 

MauL 

Ka- 
uai. 

Molo- 
kai. 

Year. 

Oa- 
hu. 

Ha- 
waii. 

Maui. 

Ka- 
uai. 

Molo- 
kai. 

1881 

28 
24 
83 
42 
9 

34 

18 
82 
28 
24 

94 
9 
85 
24 
24 

12 
6 

33 
3 

15 

26 
13 
18  , 
11 
31  1 

18% 

39 
38 
25 
27 
29 

69 
33 
19 
7 
53 

18 
21 
24 
14 
16 

12 
19 

7 
10 

4 

9 

1882. 

1897 

15 

1883 

1898 

5 

1884. 

1899 

0 

18S5 

1900 

0 

1901 

186 

186 

236 

69 

99 

158 

181 

93 

52 

29 

1886 

10 
56 
214 
118 
83 

6 
36 
171 
1U3 
38 

8 
90 
1U8 
71 
36 

1 

14 

58 

5 

19 

17 
24 
7 
9 
8 

34 
43 
59 
;i8 
57 

20 
7 
38 
11 
24 

21 
12 
5 
33 
12 

8 
11 
11 

4 

3 

1887 

1902 

1 

1888 

1903 

•) 

1888 

1904 

2 

ISBO 

1905 

1 

1906 

481 

354 

313 

97 

65 

231 

100 

83 

36 

9 

1801 

50 
25 
86 
53 
50 

42 
37 
47 

28 
9 

27 
37 
25 
13 
32 

12 
9 
44 

29 
12 

11 
1 

8 

14  i 
3 

25 
35 
11 

18 

20 

9 

7 
20 
0 

6 
7 
6 

0 

1802 

1907 

13 

1803 

1908 

0 

1804 

Grand  total. 

1806 

71 

47 

27 

19 

13 

264 

163 

134 

106 

37 

1,391 

1,031 

886 

379 

252 

In  uur  cuw  nu  island  wa.s  f;lven. 

.N'«yTK..  —  Thf  small  Island  ol  l.uiml  Is  inrlmlt'il  wiih  .Miiiil.     The  .siimll  island  of  N'iilimi  Is  iiu'lndeil  wlili 
Kuuul. 

The  'rcrritf)rv  of  Hiiwaii,  for  our  purpo«ies,  consists  of  live  islands, 
wliicli  c(Mistifiitc  llic  polilical  subdivisions  of  (he  'l\>rritory.  These 
i.shmds  arc  Oaliu  (area  (iOO  s(niarc  miles,  |>o|)ulalion  58,504);  Hawaii 
(area  1,01  .'>  s(|uarc  miles,  |)o|)ulation  l(»,S  1.'.) ;  Maui  (area  \Y,V1  s(|uarc 
miles,  |)o|)iilation  25,110);  Kmiai  (area  Oil  s(|uare  miles,  |)o|)ula(ion 
20,7.'M ) ;  M«»lokai  (arenL'Ol  s(|umi(' miles,  |)o|iulation 'J,504). 

Tliis  tnhle  shows  thai  the  island  of  ( )ahu  yields  (he  majority  of  the 
cases  of  leprosy  in  (he  Territoiy ;  Hawaii,  .Maui,  K.-nnii,  and  Molokai 
following  in  the  (»rder  nann-d.  if  we  compare  the  nuinher  of  Icjx'rs 
from  each  island  wilh  th*'  qioss  |)()|)ulation  of  the  respective  islands, 
we  HOC  that  they  are  ill  direct  |>ii)|)ortion.  .\s,  JinwcNcr,  (he  majority 
of  the  lepers  ((inie  from  the  native  race,  it  is  necessary  to  compare  (he 


native  population  by  islands  with  the  number  of  native  lepers  from 
each  island.  When  this  is  done  we  find  that  the  cases  of  leprosy  are 
in  direct  proportion  to  the  native  population. 

Taking  the  mean  number  of  lepers  per  year  for  the  period  1896-1905 
for  each  island  and  the  native  population  of  each  island  for  the  census 
year  1900,  which  would  be  in  the  middle  of  the  decade  from  which  we 
compute  our  mean  lepers  per  year,  we  find  that  on  the  island  of  Oahu 
the  morbidity  of  leprosy,  among  the  native  race,  was  21.2  per  10,000; 
on  the  island  of  Hawaii,  25.1  per  10,000;  on  the  island  of  Maui,  21.7per 
10,000;  on  the  island  of  Kauai,  23.8  per  10,000;  on  the  island  of  Molo- 
kai,  18.6  per  10,000. 

The  analysis  of  the  above  figures  shows  that,  arranging  the  islands 
in  order  of  the  native  population,  they  are  Oahu,  Hawaii,  Maui, 
Kauai,  and  j\Iolokai,  while,  if  we  arrange  them  in  the  order  of  the  mor- 
bidity of  leprosy  among  the  native  population,  the  order  is  Hawaii, 
Kauai,  Maui,  Oahu,  and  Molokai.  The  amount  of  leprosy  in  the  Ter- 
ritory of  Hawaii  is  known  to  be  large,  but  when  reduced  to  the  con- 
ventional form  of  expression  a  morbidity  of  25.1  per  10,000  of  the 
native  population  on  the  island  of  Hawaii  is  certainly  extraordinary. 

The  island  of  Oahu  yields  the  greatest  number  of  lepers  per  year,  but 
the  disease  seems  to  be  more  prevalent  among  the  native  race  on  the 
islands  of  Hawaii,  Kauai,  and  Maui.  As  a  corollary  to  this  we  find  that 
the  occurrence  of  leprosy  in  the  non-Hawaiian  portion  of  the  population 
is  greatest  on  the  island  of  Oahu,  which  contains  approximately  half 
of  the  Caucasian  population  of  the  Territory.  We  see  from  this  that 
leprosy  in  the  Territory  of  Hawaii  is  not  confined  to  the  remote  districts. 

Table  3. — Number  ofneiv  cases  of  leprosy  apprehended  by  years  and  by  five-year  periods, 
from  districts  of  the  island  of  Oahu. 


Year. 

a 

O 

o 

J£ 

o 
Cu 
3 
C3 

1 

O 

3 
a 
"o 
o 

3 
'c5 

a 
.5 

'3 

Year. 

i 

d 

a 

3 
=3 

§ 

_o 

3 

o 
o 

C3 

3 

1 
03 

i 

3 

03 

1881 

25 
20 
43 
35 
3 

2 
0 
18 
3 
2 

0 
1 

7 
1 
0 

1 
0 
7 
2 
2 

0 
2 
0 
1 
0 

0 

1 

8 
0 

2 

1896 

31 
30 
19 
21 
23 

3 
0 
3 
2 

i 

1 
1 
1 
0 
1 

1 

0 

1 

0 
2 

0 
0 
0 
3 
0 

3 

1882       

1897 

1 

1883 

1898 

1 

1884     

1899 

n 

1885 

1900 

?. 

1901 

126 

25 

9 

12 

3 

11 

124 

15 

0 
2 
5 
0 
1 

4 

~r 

0 
8 
0 
3 

4 

~r 
1 

2 
3 
2 

3 

0 
1 

2 
0 
0 

7 

188G 

7 
37 
155 

87 
74 

0 
0 

12 
3 
2 

0 
2 
8 
U 
3 

0 
9 
11 
13 

1 

2 
4 
9 
3 
2 

1 
4 
17 

1 
1 

24 

30 
39 
42 
33 
50 

3 

1887 

1902 

fl 

1888 

1903 

0 

1889 

1904 

1 

1890 

1905 

1 

1906 

300 

17 

24 

34 

4 
0 
4 
5 
2 

20 

~Y 

0 
1 
0 

194 

8 

12 

9 

3 

5 

1891 

39 
21 
71 
42 
30 

4 

0 
7 
1 
3 

0 
0 
1 
3 

4 

0 
4 
(1 
2 
8 

21 
25 

7 

2 
0 

1 

1 
7 
1 

0 
3 
2 

0 
0 
0 

1 

1892 

1907 

0 

1893 

1908 

0 

1894 

Grand  total 

1895 

53 

3 

9 

5 

0 

1 

203 

15 

8 

16 

5 

14 

1,000 

83 

60 

79 

34 

62 

There  were  seven  cases  reported  witb  uo  district  given. 


The  island  of  Oaliu,  on  wliich  is  situated  the  city  of  Honoluhi,  the 
capital  of  the  Territory,  as  we  have  seen  (Table  2),  yiekls  more  lepers 
per  year  than  any  other  island  of  the  group.  On  examining  Table  3 
it  will  be  found  that  the  great  majority  of  the  cases  of  leprosy  occur- 
ring on  the  island  of  Oahu  come  from  the  Kona  district,  which  co- 
incides with  the  boundaries  of  the  city  of  Honolulu,  under  county 
government.  During  the  last  twenty-eight  years  the  average  annual 
\-ield  of  lepers  from  the  city  of  Honolulu  was  37.8. 

Considering  the  occurrence  of  leprosy  during  the  decade  1896-1905  in 
comparison  wit  lithe  population  by  the  races,  we  get  the  following  results: 

Morbitlity  of  leprosy  per  10,000  of  the  total  population  of  the  city 
of  Hcmolvilu  was  8.0. 

Morbidity  of  leprosy  per  10.000  of  the  native  population  of  the  city 
of  HonoUdu  was  '22 A. 

Morbidity  of  leprosy  per  10,000  of  the  non-Hawaiian  population  of 
the  city  of  Honolulu  was  2.1. 

We  see  from  this  that  even  if  we  disregard  the  rest  of  the  Territory, 
the  occurrence  and  racial  distribution  of  lepros}'  in  the  capital  city 
presents  a  condition  worthy  of  the  most  serious  consideration  and 
thoroughgoing  efforts  for  the  control  of  the  disease. 

Table  4. — Number  of  new  cases  of  leprosy  apprehended  by  years  and  five-year  periods 
from  districts  of  the  island  of  Ilauaii. 


Year. 

_2 

§ 

C8 

a 
o 

3 

03 

a 

es 

Year. 

_d 

3 

c 

3 
Oh 

e3 

a 

0 

■3 

0 

0 

9 

s 

es 

X 

J881. 

c 

5 
27 
10 

3 

51 

1 
10 
43 
17 

8 

79 

9 
7 
8 
S 
0 

29 

3 
3 
9 
2 
2 

19 

~0^ 
9 
18 
7 
2 

30 

1 
9 

4 
4 
0 

18 

0 
1 
3 
2 
3 

9 

0 
2 
5 
1 
0 

8 

10 
2 
0 
1 
0 

19 

10 
3 

13 
4 
7 

37 

1 

0 

37 

55 

8 

101 

9 
5 
12 
7 
3 

3C 

U 

G 
20 
2 

7 

49 

1 

8 
47 
20 
10 

8«; 
l."» 

12 
V 
0 

42 

0 
0 
9 

8 
2 

1896 

15 
1 
1 
3 
8 

28 

& 
2 

5 

1 

11 

24 

~9 
8 
4 

21 

2:J2 

2 
0 
0 
4 

13 

3 
0 
4 

1 
0 

8 

4 
2 
0 

U 

too 

G 

1 
0 
0 

1 

8 

2 
■t 

1 
1 

1 

9 

0 
2 

1 

3 

IC 

22 

0 

1 
21 

60 

9 
0 
9 
7 
0 

25 

~2 
5 
0 

7 

8 
3 
13 

1 
11 

36 

~0^ 
0 
12 

1 
8 

21 

~T 
2 
3 

7 

24? 

9 

1882 

1897 

4 

1883 

1S98 

5 

1884 

1899 

2 

IW^ 

1900 

8 

1901 

19 

28 

18M 

3 

7 
18 

3 
10 

41 

9" 

1 

*2 
0 

1 

1887 

1902 

1 

1888 

1903 

1888 

1904 

0 

1880 

1905 

4 

Ml 

1900 

13 
0 

uaa 

1907 

1 

1M3 

1908 

(irunci  total 

1 

1W4 

1894 

2 



16 

50 

206 

119 

Tbara  were  MveDteeo  nues  reported  with  n<>  ilistricts  Klven. 

Ah  wo  huvo  .seen  from  ThIjIc  2,  the  ishmd  of  Htiwaii  has  more  lepers 
per  thousand  of  the  native  population  than  any  other  ishmd  of  the 
group.  Ff  we  coiiipufe  the  morbidity  of  leprosy  jx'r  10,000  of  the 
native  populalion  for  each  tjistrict  of  the  ishmd,  we  find  llilo,  22.0; 
Kau,  21.0;  Puna.  IS. 4;  Komi.  22.7;  Kohala,  20.,S;  Hamakua,  35. 
It  iH  evident  from  the.so  figures  that  the  amount  of  hiprosy  in  the 
native  ra<'e  on  the  ishmd  of  jjiiwaii  i.s  excessive.     A  nu»rbidifv  for  u 


chronic  infectious  disease  of  35  per  10,000  of  the  population  certainly 
requires  prompt  and  vigorous  measures  for  the  control  of  the  disease. 

Table  5. — Number  of  new  cases  of  lepras;/  apprehended  by  years  and  by  five-year  periods 
from  districts  of  the  island  of  Maui. 


Year. 


1881. 
1882. 
1883. 
1884. 
1885. 


890. 


1891. 
1892. 
1893. 
1894. 
1895. 


c3 

a 

3 

3 

'3 
.3 

3 

03 
£3 

3 

o 

03 
3 

03 

3 

i 

& 

a 
A) 

3 

o 

<a 

a 

o 

C3 

03 

C3 

W 

^ 

14 

W 

M 

W 

S 

h-1 

10 

46 

5 

11 

0 

18 

2 

0 

0 

2 

0 

3 

0 

3 

1 

0 

12 

31 

10 

12 

5 

6 

8 

0 

6 

9 

1 

3 

2 

1 

2 

0 

5 

8 

1 

5 

0 

2 

2 

0  1 

33 

96 

17 

34 

7 

30 

15 

0  1 

0 

3 

2 

2 

0 

1 

0 

0 

19 

38 

6 

16 

5 

3 

3 

0 

16 

49 

10 

17 

0 

1 

15 

0 

13 

30 

5 

12 

3 

2 

6 

0 

2 

23 

0 

6 

0 

0 

5 

0 

50 

143 

23 

53 

8 

7 

29 

0 

2 

10 

6 

7 

0 

0 

1 

0 

7 

9 

3 

1 

1 

1 

9 

9 

9 

6 

2 

0 

3 

2 

3 

0 

0 

8 

0 

2 

0 

2 

0 

0 

2 

18 

0 

5 

2 

1 

4 

0 

20 

51 

11 

15 

6 

6 

10 

9 

Year. 


1896. 
1897. 
1898. 
1899. 
1900. 


1901. 
1902. 
1903. 
1904. 
1905. 


1906. 
1907. 
1908. 


9  41 


5  5 

4  4 

1  1 

9 

0  12 


19 


30 


3   0 

7  I  1 
0   0 


Grand  total..  135  371  65  149  31  44  69 


8       1 


0  0 

0  0 

0  0 

0  I    0 


0       0       0 


In  eleven  cases  no  districts  were  mentioned. 

A  computation  of  the  morbidity  of  leprosy  in  the  different  districts 
on  the  island  of  Maui  can  only  be  made  in  the  case  of  Wailuku  dis- 
trict, owing  to  the  fact  that  the  United  States  census  districts  do  not 
coincide  with  the  geographical  divisions  used  by  the  natives  in  locat- 
ing their  place  of  residence. 

The  morbidity  of  leprosy  in  the  Wailuku  district  was  26.3. 

Table  6. — Number  of  new  cases  of  leprosy  apprehended  by  years  and  by  Jive-year  periods 
from  districts  of  the  island  of  Kauai. 


Year. 

OS 

a 
o 

03 

a 

3 

1 

.2 

03 

3 
OJ 

2 

Year. 

oJ 

a 
o 
Ui 

C3 

a 

3 

3 
I 

"a 

tn 

i 

1881 

9 
3 
22 
1- 
6 

0 

1 

8 
0 
6 

0 
0 

1 

0 

1 

2 
2 
2 
2 
2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1896 

3 

6 
0 
0 
0 

2 
7 
3 
6 
1 

0 
1 
0 
0 
0 

1 

4 
4 
4 
3 

0 
1 
0 
0 
0 

0 

1882  

1897 . 

0 

1883 

1898 

0 

1884 

1899 

0 

1885 

1900 

0 

1901 

41 

15 

2 

10 

0 

0 

9 

19 

1 

19 

1 

0 

1886 

1 
4 

30 
2 
8 

0 
4 
9 

2 
8 

0 
2 
4 
0 
0 

0 
4 

2 
1 
3 

0 
0 
4 
0 
0 

0 
0 
0 
0 
0 

4 

3 
0 
0 
3 

2 
3 

8 

1 

0 
2 
0 
0 
0 

1 
2 
3 
0 
0 

0 
0 
0 
0 
0 

1 

1887 

1902.. 

1 

1888 

1903 

1904 

0 

1889 

0 

1890 

1905 

0 

1906 

54 

23 

6 

10 

4 

0 

10 

16 

2 

6 

0 

2 

1891 

3 
3 
1 
10 
8 

8 
2 
0 
7 
3 

0 
0 
0 
0 
0 

1 

0 

11 

11 

1 

0 
0 
23 
0 
0 

0 
0 
9 
0 
0 

5 

1 
3 

1 

5 

1 

0 
0 
0 

0 
1 

1 

0 
0 
0 

0 

1892 ■. . 

1907... 

0 

1893 

1908 

1 

1894 

Grand  total. . . 

1895      

9 

7 

0 

2 

0 

1 

27 

20 

0 

24 

2^ 

9 

150 

100 

11 

71 

28 

12 

In  seven  cases  no  districts  were  mentioned. 
43115— Bull.  33—10 2 
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The  native  districts  and  the  geograpliical  divisions  used  by  the 
United  States  census  do  not  correspond  on  this  ishmd,  so  it  is  impos- 
sible to  give  the  morbidity  of  the  disease  by  tUstricts.  On  examining 
Table  6  it  will  be  seen  that  the  Kona  district  yields  the  largest  num- 
ber of  cases  of  leprosy  per  year. 

It  \vill  be  noted  that  in  the  year  1893  twenty-three  cases  of  leprosy 
came  from  the  Napali  district.  The  region  in  question  is  one  of  the 
most  inaccessible  parts  of  the  Territory,  and  a  number  of  lepers  hail 
congregated  there  under  the  leadership  of  a  leper  outlaw.  It  was 
necessary  to  use  military  force  to  bring  about  the  arrest  of  these 
cases.  This  episode  was  a  part  of  the  policy  of  enforcing  the  segre- 
gation coincident  with  the  revolution  which  ushered  in  the  republican 
form  of  government  in  1893. 

Table  7.—Xumber  of  new  cases  of  leprosy  apprehended  by  years  and  by  five-year  periods 
from  the  island  of  Molokai. 


Year. 

cases. 

Year. 

Now 
cases. 

Year. 

New 
castas. 

1881 

26 
13 
18 
11 
31 

1891 

11 
1 
8 

14 
3 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
1908. 

3 

1882 

1892    

1 

1883 

1893 

2 

1884 

1894 

2 

1885 

1895 

1 

1896.        

09 

37 

9 

1886 

17 
24 
7 
9 
8 

9 
15 
5 
0 
0 

0 

1887 

1897 

13 

1888 

1898         

0 

1899 

Grand  total 

1890 

1900 

13 

65 

29 

252 

Some  of  the  cases  of  lej)rosy  originating  on  the  island 
were  boys  born  of  leprous  parents,  who  rcmaiiUMl  at  the 
ment  until  they  contracted  the  chsease;  while  sonic  w(>re  ( 
heljiers  at  the  settlement,  who  had  become  suj)crnnnuat( 
put  on  the  lej)er  list  (with  their  consent)  in  onU'r  tliat 
receive  rations.  After  deducting  these  two  (lasses  of  case 
ber  of  bona  fide  cases  of  leprosy  originating  on  the  ishmd 
outside  of  the  leper  settlement,  is  too  small  lor  statistical 
Tahi.k  H.-  .\ninbcr  nf  ncii  rases  of  leprosy  each  year  pir  1(),(H)()  of  the 


of  Molokai 
cper  settle- 
lean  native 
(I  and  were 
they  might 
s.  the  num- 
of  Molokai, 
treatment. 
population  by 


V««ar. 


18KI 

ins. 

1883. 
I8M. 

ins. 

im 
u» 
w» 

1100 

un. 
im. 

IM. 
IM4. 


Hawaiian  ' 


41.1 

2.7 

I.V  5 

.0 

flfl.7 

.0 

23  3 

.6 

22  3 

1. 1 

M  4 

1.5 

.'1.4 

.S 

129  I 

a.  A 

72  4 

1.0 

41  & 

3.4 

.14  H 

.0 

ano 

1.3 

50  7 

1.3 

87.0 

1  6 

2.5 
1.3 
.6 
2  6 
t  4 
13 
I  2 


3 
.A 
1.3 

1.3 


Year. 


1806. 
1806. 
1807. 
18B8. 

1X09 

IINNI 

I  mil 

IWT.' 

I  Wit 

IM»4 

1906 

1S06. 

1007. 

1001. 


nawallan 
and  part 
Hawaiian. 

2.').  5 
:iU.4 
28.9 
IK.  4 
I.T9 
23.  4 
20.3 
16.7 
2.'.  4 
18  9 
22.5 
11.7 
21.7 
5.3 


Caucasians. 


0.4 
1.1 

1  8 
1.8 

.7 
2.1 

.3 
2.0 
2.3 

2  9 
13 
1.2 
2.7 
1.3 


Other  na- 
tionalities. 


0.8 

.5 

1.5 
.8 
.4 
.8 

1.1 
.6 

1.3 
.8 

1.1 
.8 
.7 
.3 


We  see  by  examining  column  1  of  Table  8  that  the  fluctuation 
in  the  relative  number  of  new  cases  of  leprosy  per  10,000  of  the 
native  pppulation  coincides  fairly  well  with  the  variations  in  the 
actual  number  of  cases  per  year,  as  shown  in  Table  1,  and  the  ex- 
planation is  to  be  sought  partl}^  in  the  political  history  of  the  Terri- 
tory. The  policy  in  1888  has  undoubtedly  influenced  the  incidence 
of  the  disease  in  the  Territory  up  to  1900.  Since  that  time,  however, 
it  is  evident  that  the  disease  is  gaining  headway. 

With  regard  to  the  Caucasian  lepers  (column  2),  it  is  evident  that 
the  disease  underwent  a  slight  diminution  in  this  race,  following 
the  policy  of  1888,  but  that  since  1900  the  disease  is  increasing, 
both  relatively  and  absolutely,  in  this  class  of  the  population.  The 
occurrence  of  the  disease  in  other  nationalities  in  the  Territory  is  a 
repetition  of  that  amongst  the  Caucasians. 

Table  9. — Age  of  lepers  at  apprehension. 


Year. 


1881 

1882 

1883 

1884 

1885 , 

188ti , 

1887 

1888 , 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

189(i 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

Total 


29  1104 


248   629   693 


405 


18  ]  22 
31  49 
18  19 
13  I  22 


10     13 
14  1    8 

4 

4 

3 

3 

5 

6 

2 
11 

6 

8 

2 


2(;8 


236 


135 


28 


96 
to 
100. 


There  were  thirty-one  cases  recorded  with  no  ape  Riven. 

The  analysis  of  Tabic  9  shows  that  there  are  more  cases  of  lep- 
rosy between  the  ages  of  10  and  81  than  all  the  other  periods  together. 
This  indicates  clearly  tliat  tlie  disease  is  one  which  affects  particu- 
larly the  adol(\scent  and  young  adult  elements  of  the  population. 
It  is,  therefore,  a  factor  in  the  economic  problem  in  the  Territory, 
as  the  majority  of  its  victims  are  of  the  age  of  maximum  working 
(^fliciency. 
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If  we  divide  the  twenty-eight  years  under  consideration  into  two 
periods  of  14  years  each  and  compute  the  percentage  of  lepers  under 
30  years  of  age  and  over  30  vears  of  age  for  each  of  tliese  1 4-year  periods, 
we  find  that  during  the  hitter  period  (1S95-190S)  there  has  been  a 
distinct,  though  sHght,  rehitive  increase  in  the  number  of  lepei^s 
under  30  years  of  age,  as  against  the  first  ])oricHl.  This  accentuates 
the  conchision  drawn  from  the  total  figures,  to  wit :  That  the  disease 
is  pre-eminently  one  of  the  public-school  and  early  adult-life  periods. 

Table  10. — Sex  of  lepers  apprehended,  by  years. 


Year. 

Males. 

Females. 

Year. 

Males. 

Females. 

1881 

131 
52 
184 
71 
74 
33 
137 
348 
178 
109 
81 
60 
128 
"85 
64 

63 
18 
116 
37 
29 
9 
83 
210 
218 
74 
61 
49 
82 
51 
42 

1896 

100 
82 
51 
40 
77 
60 
53 
67 
54 
66 
34 
64 
19 

47 

1882 

1897 

44 

1883 

1898 

29 

1884       

1899 

18 

1885 

1900 

25 

1886 

1901 

36 

1887                

1902 

21 

1888  

1903 

48 

1889 

1904 

1905 

1906 

1907 

1908 

Total 

32 

1880 

32 

1801 

22 

1892 

31 

1893 

7 

1894 

1896 

2,502 

1,434 

An  examination  of  Table  10  shows  that  approximately  two-thirds 
of  the  cases  of  leprosy  occur  in  males.  Such  a  sex  distribution  of 
the  di.sease  has  been  ob.served  in  other  countries,  but  so  far  as  we  are 
aware  no  a(le(iiiate  explanation  of  the  phenomenon  has  been  found. 

The  predominance  of  males  among  the  lepers,  unless  due  to  a  sex 
susc<'j)tibility,  would  indicate  that  the  disease  is  a('(|uire(l  without 
rathei"  than  within  llie  home  circle.  This  (l(>duction  is  not  in  accord 
with  the  current  theories  as  to  the  mode  ol'  transmission  of  leprosy. 

The  sex  distribution  of  the  disease  again  eni])hasi/.es  its  economic 
imj)oi-tance,  as  it  attacks  j)ieemineiitly  wage-earners. 

Table  11. — Number  of  new  cases  if  Ir  prosy  a  year  {I'JOt-l'.tii.'A  per  10,000  of  I  he  living 
Hawaiian  and  jxirl  Hiuraiinn  population  at  diffVn  iil  aye  periods. 


Age. 

Number 
per  10,000. 

Age. 

Numhor 
per  10,000. 

Age. 

NilMil>or 
per  40,000. 

0  to  10 

41. N 
32.4 

31  to  40 

27.2 
21.2 
32. 0 

61  to  70 

20.0 

II  to 20 

41  to.Sd 

21  toao 

51  to  60 

Table  No.  0  <lealt  with  the  al>s(>]nte  numl)er  of  le])ers  of  different 
age  })eriods.  In  Table  II  is  shown  the  ratio  between  the  nninber 
of  Hawaiian  and  part  Hawaiian  lepers  of  dill'erent  ag<^  ])erifKls,  and 
the  number  of  llawaiians  and  ])ai-t  llawaiiaiis  of  the  sain(>  age 
jH-riod.     It  in  evident  from  thi.s  table  tiiut  the  absolute   as  well   as 
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the  relative  greatest  incidence  of  the  disease  falls  in  the  second 
decade  (11  to  20  years  of  age).  It  has  been  shown  that  the  average 
duration  of  the  disease  before  apprehension  in  the  Territory  has 
been  four  years;  we  therefore  feel  justified  in  concluding  that  a  very 
large  proportion  of  all  cases  of  leprosy  receive  their  infection  during 
the  school-ago  period. 

Table  12. — Estimated  number  of  Hawaiian  lepers  at  large  at  the  close  of  1907. 

Average  annual  yield  of  lepers 72 

Average  duration  of  disease,  years 4 

Estimated  Hawaiian  population,  1906 35, 000 

Gross  estimated  lepers  at  large 288 

Death  rate  of  lepers  (1903-1905),  per  cent II 

Correction :  Lepers  dying  at  large 71 

Net  lepers  at  large,  end  of  1907 217 

Estimated  number  of  Hawaiians  per  leper  at  large 165 

Estimated  leper  at  large  per  1,000  of  native  population 6 

This  computation  was  made  to  determine  the  minimum  number  of 
Hawaiian  and  part-Hawaiian  inhabitants  of  the  Territory  that  should 
be  examined  to  yield  a  case  of  leprosy  not  yet  officially  recognized. 
The  computed  number  of  lepers  at  large,  therefore,  does  not  include 
cases  free  in  the  community.  It  simply  means  that  if  the  patients 
have  the  disease  on  an  average  of  four  years  before  segregation  is 
effected,  unless  there  be  a  sudden  change  in  the  death  rate  at  large 
or  in  the  spread  of  the  disease  in  the  community,  there  will  always  be 
what  we  might  call  a  residuum  of  over  two  hundred  undetected  lepers 
free  in  the  community.  If  segregation  is  not  being  rigidly  enforced 
or  has  not  been  rigidly  enforced  during  the  period  from  which  we  draw 
our  statistics  for  this  computation,  it  is  obvious  that  the  total  lepers 
at  large  must  be  ver}-  much  greater. 

TA.BLE  13. — Lepers  of  school  age,  1899  to  1908,  inclusive. 

Territory  of  Hawaii: 

Total  lepers  apprehended  in  Territory  for  this  period 796 

Lepers  of  school  age,  same  i)eriod  ((i  to  15  years  of  age) 171 

Percentage  of  lepers  of  school  age 21 J 

Annual  average  yield  of  school  age  lepers 17. 1 

City  of  Honolulu: 

Total  lepers  apprehended  in  Kona  district,  island  of  Oahu 291 

Lepers  of  school  age,  same  period  ((J  to  15  years  of  age),  Kona  district,  island 

of  Oahu 69 

Percentage  of  lepers  of  school  age 23 

Annual  average  yield  of  school  age  lepers 0.  9 

In  several  previous  tabh^s  we  have  called  attention  to  the  close 
relation  which  subsists  between  age  and  tlie  occurrence  of  leprosy. 
The  predominance  of  the  disease  in  the  early  decades  of  life  immedi- 
ately suggests  that  if  the  public  school  system  is  conducted  without 
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thoroughgoing  inspection,  it  may  be  functionating  as  a  vehicle  for 
the  dissemination  of  leprosy  as  well  as  education. 

A  scrutiny  of  this  table  shows  that  one-fifth  of  all  lepers  appre- 
hended in  the  Territory  each  year  are  of  school  age,  and  that  in  the 
city  of  Honolulu  almost  one-quarter  of  the  lepers  each  year  are  of  the 
same  age  period.  In  other  words,  the  Territory  yields  over  seven- 
teen ''school  age  lepers"  and  the  city  of  Honolulu  over  six  "school 
age  lepers"  each  year. 

In  considering  tliese  figures  it  must  be  borne  in  mind  that  inasmuch 
as  all  lepers  segregated  have  had  the  disease  for  some  yeai*s  before 
apprehension,  a  certain  number  of  lepers  which  do  not  figure  in  the 
above  computation  must  have  received  their  infection  when  they 
were  or  should  have  been  in  school. 

Table  14. — General  leprosy  statistics,  Ilawaii. 


TIh'  sit:tiirHanc('  of  llic  ((iliimii  sliowiiiir  new  cjiscs  li;is  been  dis- 
cussed j)rcvi()iisly  (Tabh'  1  ).  i'rtmi  llic  coliimii  of  IoImI  lepers  we  see 
tliat  following  llie  vigorous  scLCregalioii  of  Ie|)eis  in  1SS7,  ISSS,  and 
1889  for  a  period  of  fen  years  (lie  Terriloiy  liad  the  hiirden  of  sup- 
porting over  1 ,()()()  eases  in  llieir  isolation  colony.  In  spite  of  this 
increase  in  the  po|)ulation  of  the  settlenwMit ,  (he  death  ra((>,as  shown 
by  the  las(,  column,  was  much  lower  (hnn  during  the  earlier  years  of 
Hcgregation.  Ir>  this  eoruiect ion  the  territoiial  }iu(liori(ies  should  be 
coilgratulat4'(|  upon  the  steady  deerea.S(»  of  the  denlh  rate  in  (he  leper 
Hellleinenl,  KJiowing  (he  lesnlls  of  (Im-  exeejliiit  hygienic  conditions 
with  which  the  Territory  Hurr<»unds  sulh'rers  from  the  di.seaso. 
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Table  15. — Achial  niimhe.r  of  white  lepers  segregated,  by  years  and  by  seven-year  periods. 


Year. 

1 
O 

3 

'3 

'5 

C3 
3 

'3 

M 

o 
o 

"a 

o 

Year. 

3 
Xi 
03 
O 

■3 

1 

■3 

03 

"a 
0 

Eh 

1881 .'. . . 

3 
0 
0 

1 

3 
1 

10 

7 
2 
5 
2 
3 

4 

1895 

1 

2 
3 
2 

1 

1882 

1896 

2 

i' 
2 

3 

1883 

1897 

5 

1884 

1 
1 
2 
1 

8 

2 
2 
4 
2 

1 

2 

1898 

1 
.... 

5 

1885 

1 

1899 

2 

1886 

1 

1900 

2 

1 

6 

1887 

1901  . 

1 

= 

1 
4 



1 

1902 

11 

5 

7 
7 
4 
3 
4 
2 

5 

2 

1 

2 

3 

23 

1888 ^.... 

6 

1889 

1903 

7 

1890 

1 

.... 

1904  .  . 

2 

.... 

9 

1891 

1905 

4 

1892 

2 



1906 

1907 

2 

4 

1893 

1 

1 

1 

1 

."» 

1894 

1 

1908 

1  .... 

4 

Grand  total 

15 

1 

5 

3 

2 

2(i 

32  j  4  1  4 

2 

1 

43 

66 

10 

12 

7 

7 

102 

The  total  number  of  white  lepers  segregated  in  the  Territory  during 
the  last  twent3^-eight  years  was  102,  an  average  of  3.6  lepers  per  year. 
As  these  figures  are  based  upon  the  official  statistics  of  the  board  of 
health,  no  account  is  taken  in  them  of  the  white  lepers  who  have  suffi- 
cient means  to  leave  the  Territory  upon  the  discovery  of  the  disease. 

The  island  of  Oahu  produces  over  one-half  of  the  white  lepers.  In 
twenty-eight  years  sixty-six  such  cases  have  come  under  the  oflficial 
notice  of  the  board  of  health,  an  average  of  2. .3.5  per  year. 

The  census  of  1900  showed  that  40  per  cent  of  the  white  population 
of  the  Territory  was  on  the  island  of  Oahu,  so  it  is  to  be  expected  that 
at  least  one-half  of  the  white  lepers  would  come  from  that  island. 
If,  however,  we  consider  the  distribution  of  the  disease  by  islands  for 
the  seven  years  following  the  census  year  (1900)  we  see  that  the  island 
of  Oahu,  with  49  per  cent  of  the  white  population  of  the  Territory,  has 
produced  74  per  cent  of  the  white  lepers  a[)prehended  during  that  time. 

If  we  divide  the  period  of  twent3^-eight  years  (1881-1908),  covered 
by  our  statistics,  into  four  e(]ual  periods  of  seven  years  each,  we  find 
that  in  the  Territory  at  large  lej)rosy  is  increasing  among  the  whites, 
an  increase  which  has  become  alarming  during  the  last  seven  years: 
1881-1887,  ten  cases;  1888-1894,  twenty-six  cases;  1895-1901, 
twenty-three  cases;  1902 - 1^()>^,  fotiy-ihree  cases.  Grouping  the  cases 
of  leprosy  among  the  whites  from  the  island  of  Oahu  in  the  same  way, 
we  find  that  the  disease  has  spread  very  rapidly  among  the  whites  on 
that  island  in  the  last  seven  ,years:  1881-1887,  eight  cases;  1888-1894, 
fifteen  cases;  1895-1901,  eleven  cases;  1902-1908,  thirty-two  cases. 
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CONCLUSIONS. 

1.  Leprosy  in  Hawaii  is  quite  evenly  distributed  throughout  the 
Territory.  The  morbidity  of  the  disease  varies  somewhat  on  different 
islands,  and  is  most  prevalent  among  the  Hawaiian  and  part  Hawaiian 
portion  of  the  population,  but  is  everywhere  so  high  that  the  results 
of  comparison  are  of  trivial  importance  in  the  face  of  such  a  great 
menace  to  public  health  as  an  average  of  well  over  twenty  per  10,000 
of  the  native  population.     (Table  2.) 

2.  Leprosy  in  Hawaii  is  not  confined  to  the  remote  districts,  the 
capital  of  the  Territory  being  one  of  the  princi})al  sources  of  cases. 
(Table  3.) 

.3.  The  prevalence  of  leprosy  in  certain  districts  on  the  island  of 
Hawaii  is  notable.     (Table  4.) 

4.  Lepros}'  in  the  Territory  is  most  prevalent  in  the  adolescent  and 
earl}'  adult  age  periods  and  therefore  bears  a  distinct  relation  to  the 
public  education,  as  the  bulk  of  the  lepers  are  either  of  school  age  or 
have  received  their  infection  during  that  period.     (Table  9.) 

5.  The  predominance  of  males  (Table  10)  and  young  adults  (Table 
9)  among  lepers  in  the  Territory  introduces  the  tlisease  as  an  element 
in  the  local  economic  problem.  Segregation  withdraws  many  wage- 
earners  from  the  community  in  their  early  prime. 

6.  The  close  relationshi})  which  exists  between  the  occurrence  of 
leprosy  and  the  school  age  period  indicates  that  a  campaign  for  the 
control  of  the  disea.se  can  not  be  successful,  which  does  not  contem- 
plate careful  supervision  of  the  conditions  under  which  this  class  of 
the  population  congregate,  i.  e.,  the  school  room.      (Table  11.) 

7.  It  seems  evident  (Tabh^  1.3)  that  an  elaborate  public  school  sys- 
U?m  without  thoroughgoing  medical  inspection  may  result  in  the 
development  of  an  institution  for  the  i)ropagalion  of  Icjuosy  as  well 
as  the  ilis-semiriation  of  knowledge.      (Table  12.) 

8.  The  steady  improvement  in  the  hygienic  condilions  in  the  Ix\per 
Setth-nu'iit ,  as  shown  by  the  decrease  in  the  death  ratt^,  t(^stilies 
strongly  to  the  practical  huniaiiitarianism  of  tlu^  Territory  of  Hawaii 
in  <lealing  with  the  suirerei*s  from  the  disea.se.     (Table  14.) 

9.  There  has  been  a  notable  increase  in  tlui  number  of  cases  of 
lepro.sy  among  the  white  inhahitants  of  the  Territory  of  Hawaii  in 
the  ittst  wiven  years,  purticidarly  on  the  island  of  Oahu. 


A  PALLIATIVE  TREATMENT  FOR  LEPROUS  RHINITIS. 
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Complaints  of  epistaxis  and  nasal  obstruction  from  two-thirds  of 
the  lepers  under  treatment  brought  home  to  us  the  desirability  of 
seeking  a  palliative  treatment  for  leprous  rhinitis. 

A  careful  search  of  the  literature  at  our  command  revealed  one  ref- 
erence to  the  treatment  of  leprous  rhinitis."  Hollmann  found  the 
use  of  a  spray,  composed  of  eucalyptol  and  alboline,  followed  by  insuf- 
flation with  aristol,  was  beneficial.  It  occurred  to  one  of  us  (J.  T.  W.) 
that  acetozone  inhalant/  which  had  proved  of  value  in  nonleprous 
nasal  conditions,  might  be  used  in  leprous  rhinitis.  Each  patient  was 
given  an  atoniizer  containing  acetozone  inhalant  (acetozone  1  percent, 
chloretone  0.5  per  cent  in  liquid  petrolatum)  with  directions  to  spray 
the  nasal  cavity  through  the  anterior  nares  three  times  a  day.  An 
oil  or  vaseline  atomizer  is  essential,  as  a  fine,  wide-reaching  spray  is 
desired  in  order  to  reach  the  mucous  membrane  on  all  sides  of  the 
nasal  cavity.  An  inspection  of  the  nose  and  a  microscopic  examina- 
tion of  the  nasal  secretion  for  lepra  bacilli  was  made  in  each  case 
before  the  inedication  was  begun.  The  bacteriological  examination 
consisted  in  collecting  the  nasal  secretion,  from  both  sides  of  the 
septum,  on  a  sterile  cotton  swab,  smearing  it  on  new  clean  slides, 
fixing  by  heat,  and  staining  for  acid-fast  bacilli,  using  Ziehl's  carb- 
fuchsin,  steajuing  one  jninute,  decolorizing  for  ten  seconds  in  1  ))er 
cent  nitric  acid  in  95  j)er  cent  alcohol,  and  counterstaining  with 
Loffler's  methylene  blue  one  minute. 

In  certain  instances  a  sjuenr  was  prepared  from  the  material  scraped 
from  the  septum  with  a  rigid  spear-pointed  platinum  needle.  The 
mucous   membrane  was   lightly  scarified,  the   denuded    area  being 

a  Hollmann,  11.  T.,  1907.  Diseases  of  fho  Ear,  Eye,  Nose,  and  Throat,  among  Per- 
sons Afflicted  with  Leprosy.     New  York  Medical  Journal,  October  26,  1907. 

b  New  and  nonofTicial  remedies  approved  by  Council  of  Pharmacy  and  Chemistry  of 
the  American  Medical  Association. 
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scraped  with  the  edge  of  the  needle,  the  material  clinging  thereto 
was  smeared  on  clean,  new  slides  and  stained  as  above. 

All  the  patients  receiving  the  spray  had  some  leprous  nasal  lesion, 
the  dominant  subjective  symptom  being  that  of  nasal  obstruction, 
while  objectively  the  mucous  membrane  of  the  septum  showed  ulcer- 
ations and  thickening. 

Case  No.  1. — Type  of  disease,  tubercular;  age,  10  years;  sex,  male; 
duration,  several  years;  nationality,  Hawaiian.  Physical  examina- 
tion: Thickening  of  the  skin  over  both  malar  eminences,  brows,  anil 
ears;  tubercles  on  cheeks,  forehead,  ears  and  extremities.  Diagnosis 
of  leprosy  confinned  bacteriologically. 

January  5:  Inspection  of  the  nose.  No  ulcer  present;  hyperemia 
with  thickening  of  the  mucous  membrane  on  both  sides  of  the  septum, 
with  nasal  obstruction  sulTicient  to  cause  interference  with  skn^p. 
Botli  sides  of  the  septum  bleed  freely  on  swabbing.  Microscopic  exam- 
ination: Many  acid-fast  bacilH,  singly  and  in  bundles,  having  the 
morphology  of  the  Bacillus  lepra\  are  present  in  the  secretion. 

May  20.  Receives  a  nasal  spray  with  directions  to  use  it  three  times 
daily. 

June  7:  Inspection  of  the  nose  (IS  days).  Xasal  obstruction  much 
diminished,  no  idcer  present,  mucous  membrane  on  the  left  side  of  the 
septum  bleeds  readily  on  swabi)ing.  Microscopic  examination  of  the 
secretion  from  the  mucous  membrane  of  the  septum  shows  no  acid- 
fa.st  bacilh. 

June  14:  Inspection  of  the  nose  (25  days).  Njisal  ol)struction  has 
disapj)eared  to  such  an  extent  that  there  is  no  longer  any  interference 
with  resjdration.  Microscopic  examination  of  the  secretion  from  the 
mucous  membrane  of  the  septum  shows  no  acid-fast  bacilli.  Micro- 
scopic examination  of  two  smears  made  from  a  scraping  of  the  mucous 
nu'nd>raiu'  on  the  right  side  of  the  septum  shows  no  acid-fast  bacilli. 

July  20:  Microscopic  examination  (01  days)  of  the  nasal  secretion 
and  of  a  scraping  from  the  mucous  memi)rane  of  the  nasal  sej^tum 
shows  no  acitl-fjust  bacilli. 

August  (1:  Inspection  of  the  nose  (7.S  days).  No  ulcer  jMesent,  the 
hyj)eremia  and  thickening  of  the  mucous  jnejid)rane  of  the  nasal  sep- 
tum and  the  luusul  obstruction  have  disappeared.  Microscopic  exam- 
ination of  the  nasal  secretion  and  of  a  scra|)ing  from  the  nmcous  mem- 
brane of  the  septum  shows  no  acid-fiu^t  bacilli. 

CoHi'  Nn.  2.  Ty|)e  of  the  disease,  mixe<l ;  age,  20  years;  sex,  male; 
diiralion  «»f  <liseji.se,  4  years;  nationality.  Hawaiian.  Thysical  exain- 
inalion:  Anesthesia  of  both  legs  below  the  knees,  and  of  both  fore- 
arinH  in  the  <list rihiit inji  of  the  ulnar  nerve.  Tubercles  on  both 
cheeks,  fon-head.and  ears.  Inlillralion  uilh  thickening  of  t  h(«  skin 
over  both  malar  eminences,  hrows,  and  eats.  Diagnosis  of  le|)rosy 
was  conlirmed  l)acleri«»logi(  ally. 
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January  5:  Inspection  of  the  nose.  Open  ulcers  on  both  sides  of 
the  septum,  with  a  thickening  of  the  mucous  membrane,  especially 
on  the  right  side,  with  nasal  obstruction.  Left  side  of  the  septum 
bleeds  readily  on  swabbing.  Microscopic  examination:  Many  acid- 
fast  bacilli,  singly  and  in  small  bundles,  having  the  morphology  of 
the  lepra  bacillus,  are  present  in  the  secretion. 

March  24:  Received  a  nasal  spray  with  directions  to  use  it  three 
times  daily. 

June  1:  Inspection  of  the  nose  (68  days).  Open  ulcer  on  right 
side,  but  greatly  reduced  in  size.  Ulcer  on  left  side  has  disappeared, 
but  the  mucous  membrane  still  bleeds  freely  on  swabbing.  Nasal 
obstruction  has  disappeared,  and  the  mucous  membrane  on  the  left 
side  appears  no  longer  thickened,  but  a  hyperemia  still  remains. 
Microscopic  examination :  Many  single  acid-fast  bacilli  were  found  in 
the  secretion,  the  small  bundles  having  almost  disappeared.  The 
bacilli  were  morphologically  like  the  lepra  bacillus. 

June  14:  Inspection  of  the  nose  (82  days).  Ulcer  present  on  right 
side,  and  is  healing  around  the  edges.  Left  side  appears  normal. 
Microscopic  examination  of  the  secretion  from  the  mucous  membrane 
shows  a  few  small  bundles  of  acid-fast  bacilli.  Microscopic  examina- 
tion of  the  smears  made  from  a  scraping  of  the  mucous  membrane  on 
the  right  side  of  the  septum  shows  many  acid-fast  bacilli,  singly  and 
in  bundles,  morphologically  like  the  lepra  bacillus. 

August  6:  Inspection  of  the  nose  (135  days).  Ulcer  on  the  right 
side  is  no  longer  visible;  however,  at  the  junction  of  the  bony  and 
cartilaginous  septum  some  hemorrhagic  crusts  are  present.  Micro- 
scopic examination  of  the  nasal  secretion  shows  a  few  single  and  one 
small  bundle  of  acid-fast  bacilli,  morphologically  like  the  Bacillus 
leprae.  Microscopic  examination  of  the  smears  made  from  a  scraping 
of  the  mucous  membrane  of  the  right  side  of  the  septum  shows  many 
single  acid-fast  bacilli. 

Case  No.  3. — Typo  of  the  disease,  tubercular;  age,  41  years;  sex, 
male;  duration,  8  months;  nationality,  part  Hawaiian.  Physical 
examination:  Infiltration  of  the  skin  over  the  malar  eminences  and 
brows;  tubercles  on  ears  and  \v\[.  arm.  Anesthesia  of  forearms  and 
entire  legs.      Diagnosis  of  leprosy  confirmed  bacteriologically. 

January  5:  Inspection  of  the  nose.  Deviation  of  the  septum  to 
the  riglit;  large  open  ulcer  on  the  right  side;  thickening  of  the  mucous 
membrane  on  both  sich's  of  the  se|)tum,  with  complete  nasal  obstruc- 
tion. Mucous  membrane  on  both  sides  of  the  septum  bleeds  readily 
on  swal)bing.  Microscopic,  exiiniinntion  of  the  nasal  secretion  shows 
enormous  nund)ers  of  ncid-fasl  b;icilli,  singly  and  in  large  bundles, 
morphologically  like  the  le|)i:i  hjicilhis. 

March  24:  Received  a  nasal  spray  with  directions  to  use  it  three 
times  a  day. 
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May  18:  Inspection  of  the  nose  (55  days).  Xo  ulcer  is  visible; 
the  thickening  of  the  mucous  membrane  has  entirely  disappeared, 
and  there  is  no  longer  nasal  obstruction.  Microscopic  examination 
of  the  nasal  secretion  shows  no  acid-fast  bacilli.  Microscopic  exami- 
nation of  smears  made  from  a  scraping  of  the  mucous  membrane 
shows  no  acid-fast  bacilli. 

June  1 :  Use  of  the  spray  suspended  (69  days). 

June  14:  Inspection  of  the  nose  (14  days).  No  ulcer  present  and 
the  mucous  membrane  appears  normal.  Microscopic  examination 
of  the  nasal  secretion  shows  no  acid-fast  bacilli. 

Microscopic  examination  of  smears  matle  from  a  scraping  of  the 
septum  shows  no  acid-fast  bacilli. 

July  8:  Inspection  of  the  nose  (38  days).  Mucous  membrane  on 
both  sides  of  the  septum  appears  normal.  Microscopic  examination 
of  the  nasal  secretion  shows  no  acid-fast  bacilli.  Microscopic  exami- 
nation of  smears  from  a  scraping  shows  eight  single  long,  slender,  and 
beaded  acid-fast  bacilli,  morphologically  like  the  lepra  bacillus. 

July  12:  Resumed  tlie  use  of  the  spray. 

August  6:  Inspection  of  the  nose  (25  days).  Mucous  membrane  on 
both  sides  of  the  septum  appears  slightly  j)ale  and  is  very  dry.  No 
ulcer  is  visible.  There  is  a  small  hemorrhagic  crust  at  a  level  with  the 
anterior  part  of  the  middle  turbinate  bone.  Microscopic  examina- 
tion of  the  nasal  secretion  from  both  sides  of  the  septum  shows  no 
acid-fast  bacilli.  Microscopic  examination  of  smears  matle  Ironi  a 
scraping  of  the  mucous  membrane  from  the  right  side  of  the  septum, 
beneath  the  hemorrhagic  crust,  shows  no  acid-fast  bacilli. 

Case  \o.  8. — Type  of  the  disease,  macular-auesthetic;  age,  1!)  years; 
sex,  male;  duration,  16  months;  nationality,  American.  Physical 
examination:  A  thickening  of  the  skin  with  macules  over  both  malar 
einiucnccs,  al.so  large  macules  radiating  downward  and  ontwanl  from 
each  side  of  the  spine;  anesthesia  in  the  distribution  of  both  ulnar 
nerves,  with  contracture  of  the  third  and  fourth  hngers  of  each  hand. 
Diagnosis  of  leprosy  conlirined  bacti'rioiogically. 

March  S:  Inspection  of  the  nose.  Large  o|)en  ulcer  on  the  right 
side  of  the  sej)tum;  hy|)ereinia  and  thickening  of  the  mucous  mem- 
brane with  partial  nasal  obstruction.  Both  sides  of  the  septum 
blee«l  readily  on  swabbing.  Microscopic  examination  of  the  nasal 
fM'cretion  shows  numy  bundles  and  single  acid-fast  bacilli,  having  the 
fnorpli(»logy  of  the  bacillus  lepra-. 

A[)ril  \):  Received  a  nasal  spiay  with  directions  to  use  it  three  times 
a  day. 

June  I:  Inspection  of  the  nose  (53  days).  Ulcer  still  present  but 
greatly  reduced  in  size.  Nasal  obstruction  ha.s  entirely  disappt'ared. 
(leneral  condition  of  the  mucous  membrane  (ui  both  sides  ()f  the  sep- 
tum i.s  niu«h  improved.     Mi(  roscopic  examinati«)n  of  {\\v.  nasal  .secre- 


19 

tion  shows  a  few  bundles  and  a  moderate  number  of  single  acid-fast 
bacilli,  morphologically  like  the  lepra  bacillus.  Microscopic  exami- 
nation of  smears  made  from  a  scraping  of  the  mucous  membrane  at 
the  border  of  the  ulcer  shows  many  bundles  and  single  acid-fast 
bacilli,  morphologicall}^  like  the  lepra  bacillus. 

June  14:  Inspection  of  the  nose  (67  days).  The  mucous  mem- 
brane at  the  site  of  the  ulcer  presents  a  smooth,  shiny  surface,  and 
the  general  congestion  and  thickening  have  entirely  disappeared. 
Microscopic  examination  of  the  nasal  secretion  shows  a  few  single, 
long,  slender,  and  beaded  acid-fast  bacilli,  morphologically  like  the 
bacillus  leprae. 

August  6:  Inspection  of  the  nose  (120  days).  The  mucous  mem- 
brane of  the  right  side  of  the  septum  is  congested  and  at  the  anterior 
part  of  the  middle  turbinate  bone  is  a  small  hemorrhagic  crust. 
No  ulcer  is  visible.  Microscopic  examination  of  the  nasal  secretion 
at  the  site  of  the  hemorrhagic  crust  shows  a  few  bundles  and  many 
single  acid-fast  bacilli,  morphologically  like  the  lepra  bacillus. 

The  neuro-trophic  lesions  involving  the  patient's  hands  have  pre- 
vented a  thorough  use  of  the  atomizer. 

Case  No.  9. — Type  of  the  disease,  tubercular;  age,  12  years;  sex, 
male;  duration,  not  known;  nationality,  Hawaiian.  Physical  exami- 
nation: Infiltration  of  cheek,  nose,  chin,  brows,  and  ears;  many 
leucodermic  areas  on  back  and  buttocks;  elephantiasis  of  both  lower 
extremities,  with  anesthesia  below  the  knees.  Diagnosis  of  leprosy 
was  confirmed  bacteriologically. 

January  5:  Open  ulcers  on  both  sides  of  the  septum,  with  a  conges- 
tion and  thickening  of  the  mucous  membrane  and  complete  nasal 
obstruction.  Microscopic  examination  of  the  nasal  secretion  shows 
some  bundles  and  many  single  acid-fast  bacilli,  morphologically  like 
the  bacillus  leprae.  Microscopic  examination  of  smear  made  from 
a  scraping  of  the  mucous  membrane  shows  acid-fast  bacilli,  singly  and 
in  bundles,  morphologically  like  the  lepra  bacillus. 

April  9 :  Began  using  the  nasal  spray  three  times  a  day. 

May  20:  Inspection  of  the  nose  (41  days).  No  ulcer  present  on 
either  side  of  the  septum.  The  mucous  membrane  on  the  right  side 
of  the  septum  is  congested.  All  signs  of  the  obstruction  have  dis- 
appeared. Microscopic  examination  of  the  nasal  secretion  shows  four 
single  acid-fast  bacilli,  morphologically  like  the  lepra  bacillus. 

June  S:  Inspection  of  the  nose  (60  days).  The  mucous  membrane 
on  both  sides  of  the  septum  is  smooth  and  without  secretion.  No 
ulcer  or  congestion  is  present.  Microscopic  examination  of  the  nasal 
secretion  shows  no  acid-fast  bacilli.  Microscopic  examination  of 
smears  made  from  scraping  of  the  mucous  membrane  on  the  septum 
shows  some  single  acid-fast  bacilli,  morphologically  like  the  lepra 
bacillus. 
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June  8:  The  use  of  the  spray  was  discontinued. 

June  15:  Microscopic  examination  of  the  nasal  secretion,  one  week 
after  discontinuing  spray,  shows  no  acid-fast  bacilh. 

July  20  (42  days):  Mcroscopic  examination  of  the  nasal  secretion 
shows  no  acid-fast  bacilli.  Patient  complains  of  obstruction  in 
upper  nasal  passage,  so  spray  was  again  ordered. 

August  6:  Inspection  of  the  nose  (17  days).  No  ulcer  present,  no 
thickening  of  the  mucous  membrane,  and  the  obstruction  has 
again  disappeared.  The  mucous  membrane  is  very  dry.  ^licro- 
scopic  examination  of  the  nasal  secretion  shows  two  acid-fast  bacilli, 
very  palely  stained,  not  beaded,  and  rather  thicker  than  the  bacillus 
lepra?.  Microscopic  examination  of  smears  made  from  a  scraping  of 
the  mucous  membrane  shows  a  moderate  number  of  acid-fast  bacilli, 
brightly  stained  and  morphologically  like  the  lepra  bacillus. 

Case  Xo.  11. — Tyj)e  of  the  disease,  tubercular;  age,  69  years;  sex, 
male;  duration,  unknown;  nationality,  American.  Physical  exami- 
nation: Tubercles  on  ears  and  extremities;  induration  of  the  skin  of 
the  brows  and  ears;  macules  on  body,  buttocks  and  thighs;  anesthesia 
of  forearms  and  legs,  with  atrophy  of  the  muscles  of  the  forearms. 
Diagnosis  of  leprosy  confirmed  bacteriologically. 

An  atomizer,  containing  acetozone  inhalant,  was  given  this  patient, 
to  be  used  for  an  extensive  ulceration  of  the  right  side  of  the  septum, 
thickening  of  the  nuicous  membrane,  and  conij)lete  nasal  obstruction. 
The  ulcer  wjis  partially  healed,  and  the  nasal  obstruction  was  entirely 
relieved.  The  reason  that  more  progress  was  not  made  was  the 
patient's  inability  to  use  the  atomizer  properly  because  of  his  disabled 
hands. 

Case  II. — Type  of  the  disease,  mixed;  age,  25  years;  sex,  male; 
duration,  several  years;  nationality,  Hawaiian.  Physical  examina- 
tion: Thickening  of  the  skin  over  cheeks  and  ears;  scars  on  the  face 
and  body  from  former  tubercles;  one  arm  am|)utated  for  gangrene. 
Diagnosis  of  leprosy  was  confirmed  bacteriologically. 

.Ijinuarv  5:  Jns|)<'ction  of  the  nose.  I'lcers  on  both  sides  of  the 
wptuiM,  with  hemorrhagic  crusts;  nuicous  nienibijine  congested  and 
thickened.  Complete  nasal  obstruction  was  present.  Micr()sco|)ic 
examiiuition  of  the  nasal  secretion  shows  many  acid-fast  bacilli, 
singly  an<i  in  bun<lles,  niorplidlogically  like  the  lepra  bacillus. 

March  24:  Received  a  nasal  s|)ray  with  dii-ectjous  (o  use  it  three 
times  a  <lay.  Insp<'ction  ()f  (he  nose:  .V  large  o|)en  ulcer  on  (he 
right  hide  of  the  septum;  hemorrluigic  crusts  on  the  left  side.  Gentle 
swabbing  cauws  severe  epis(a\is.  Nasal  obsf  rui(ion  was  distressing. 
Micro.scj)pic  exainina(ion  of  ihe  nasal  .secre(ion  shows  enormous 
numlxTH  f)f  acid-fast  bacilli,  singly  and  in  bundles,  morphologically 
like  the  Ie|»ra  bacillus.  Microscopic  examimi(ion  of  smears  nuide  from 
H  scraping  of  (he  na.sal  mucou-.  mcndjrane  .shows  enoruious  numbers 
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of  acid-fast  bacilli.  The  field  under  the  microscope  appears  almost 
entirely  red  from  the  bacilli  present. 

April  4:  Inspection  of  the  nose  (11  days).  No  ulcer  present  on 
the.  left  side  of  the  septum.  Right  side  of  the  septum  shows  a  very 
small  ulcer,  with  some  hemorrhagic  crusts  still  present.  Microscopic 
examination  of  the  nasal  secretion  shows  some  acid-fast  bacilli, 
singly  and  in  small  bundles,  morj^hologically  like  the  lepra  bacillus. 
Many  of  the  bacilli  in  this  specimen  take  a  very  uneven  and  pale 
stain. 

April  21:  Microscopic  examination  of  the  nasal  secretion  (28  days) 
shows  a  few  acid-fast  bacilli,  morphologically  like  the  lepra  bacillus. 

May  IS:  Inspection  of  the  nose  (55  days).  No  ulcers  visible  on 
either  side  of  the  septum,  but  at  the  site  of  the  ulcers  the  mucous 
membrane  appears  red,  glistening,  and  dry.  The  mucous  membrane 
on  the  left  side  of  the  nasal  septum  appears  normal.  No  hemorrhagic 
crusts  are  present,  and  all  signs  of  the  nasal  obstruction  have  dis- 
appeared. Microscopic  examination  of  the  nasal  secretion  shows  two 
small  bundles  and  a  few  single  acid-fast  bacilli,  morphologically  like 
the  lepra  bacillus. 

July  20:  Inspection  of  the  nose  (118  days).  No  ulcer  present  on 
either  side  of  the  septum.  The  mucous  membrane  appears  rather 
pale  and  very  dry.  During  the  process  of  swabbing  a  small  hemor- 
rhagic crust  was  removed,  but  no  bleeding  point  could  be  detected. 
Microscopic  examination  of  the  nasal  secretion  shows  eleven  single 
acid-fast  bacilli,  long  and  slender,  not  beaded,  and  but  faintly 
stained,  morphologically  like  the  lepra  bacillus. 

Case  L. — Type  of  the  disease,  tubercular;  age,  9  years;  sex,  female; 
duration,  unknown;  nationality,  Hawaiian.  Physical  examination: 
Infiltration  of  the  entire  face  ant!  ears;  macules  on  arms  and  back; 
macules  and  small  tubercles  on  lower  extremities;  diagnosis  of 
leprosy  was  confirmed  bacteriologically. 

January  5:  Inspection  of  the  nose.  The  entire  left  side  of  the 
septum  is  a  large  open  ulcer,  right  side  shows  hemorrhagic  crusts, 
and  the  mucous  membrane  is  thickened.  Nasal  obstruction  is  present. 
Microscopic  examination  of  the  nasal  secretion  shows  enormous 
numbers  of  acid-fast  bacilli,  predominantly  in  large  bundles,  morpho- 
logically like  the  lepra  bacillus.  Microscopic  examination  of  smears 
made  from  a  scraping  of  the  nasal  mucous  membrane  shows  very 
numerous  groups  of  acid-fast  bacilli,  morphologically  like  the  lepra 
bacillus. 

May  7:  Inspection  of  the  nose  shows  practically  the  same  condi- 
tion as  described  in  the  exaniinafion  of  January  5.  Patient  began 
treatment  with  the  nasal  spray,  with  directions  to  use  it  three  times 
a  day. 


22 

June  1:  Inspection  of  the  nose  (25  days).  Ulcer  almost  healed; 
mucous  membrane  around  the  ulcer  is  hvperemic;  mucous  membrane 
on  the  other  side  of  the  septum  appears  normal;  nasal  obstruction 
has  entirely  disappeared;  microscopic  examination  of  the  nasal  secre- 
tion shows  some  acid-fast  bacilli,  morphologicall}'  hke  the  lepra 
bacillus. 

July  20:  Inspection  of  the  nose  (74  days).  No  ulcer  visible;  some 
hemorrhagic  crusts  on  the  right  side  on  a  level  Anth  the  anterior  part 
of  the  middle  turbinate  bone.  The  mucous  membrane  appears  swol- 
len and  pale.  Microscopic  examination  of  nasal  secretion  shows  one 
small  bundle  and  a  few  single  acid-fast  bacilli,  morphologically  like 
the  lepra  bacillus.  The  bundle  of  bacilli  was  stiiined  a  pale  pink  and 
no  beading  of  the  component  bacilli  could  be  made  out. 

Case  C. — The  type  of  the  disease,  mixed;  age,  22  years;  sex, 
female;  duration,  several  years;  nationahty,  Hawaiian.  Physical 
examination:  Thickening  and  induration  of  the  skin  of  the  cheeks, 
brows,  ears,  and  chin.  Tubercles  on  forehead,  ears,  arms,  buttocks, 
and  lower  extremities.  Large  macules  on  the  back.  Elnlargement 
of  both  ulnar  nerves,  with  atrophy  of  the  interosseous  muscles  of  the 
hands  and  a  contracture  of  all  the  fingers  of  both  hands.  Diagnosis 
of  leprosy  was  confirmed  bacteriologically. 

January  5:  Inspection  of  the  nose.  Large  open  bleeding  ulcer  on 
the  left  side  of  the  septum.  The  mucous  membrane  on  both  sides  of 
the  septum  is  thickened  and  there  is  partial  nasal  obstruction. 
Slight  trauma  of  the  mucous  membrane  on  the  left  side  of  the  septum 
causes  .severe  epistaxis.  Mirioscopic  examination  of  the  nasal 
secretion  shows  enormous  nuinbors  of  acid-fast  bacilli,  singly  and  in 
bundles,  morphologically  like  the  lepra  bacillus. 

April  21:  Received  the  nasal  spray,  with  directions  to  use  it  three 
times  a  <lay. 

June  1 :  Inspection  of  the  nos(>  (41  days).  Ulcer  on  the  left  side  of 
the  septum  greatly  nuhiccd  in  .size;  nuicous  nicjubranc  no  longer 
tliickene(|,  and  the  nasal  obstruction  is  entirely  gone.  Mucous  mem- 
brane on  the  right  side  of  the  septum  appears  normal.  Microscopic 
examination  of  the  nasal  .scciction  shows  a  few  acid-fast  bacilli, 
singly  and  in  small  bundles,  niorphologicnlly  like  the  lepra  bacillus. 
This  .specimen  shows  that  tint  bncilli  in  the  secretion  are  greatly 
reduced  in  numbers,  and  that  many  take  thestaiti  poorly. 

July  20:  Inspj'ction  of  the  nose  (DO  days).  \o  ulcer  present  ;  how- 
ever, there  are  some  licnioi  liiiigir-  crusts  at  the  site  of  the  former 
ulcer.  The  nnicous  menibrane  on  both  sides  of  the  sept  inn  is  dry  and 
glJHtening.  Microscopic  e.xaniinalion  of  the  luisal  secretion  shows 
Home  single,  long,  anfl  slender  acid-ftust  bacilli  (swabbing  made  from 
the  site  «»f  one  of  the  crusts),  morph<»logically  like  the  lepra  bacillus. 
Many  of  the  bacilli  take  the  stain  so  fuiuliy  that  no  beading  could  be 
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made  out,  and  again  appeared  so  short  that  they  seemed  to  be  mere 
parts  of  the  bacilh. 

July  30:  For  discipHnary  reasons  this  patient  was  sent  to  the  set- 
tlement on  the  island  of  Molokai,  ending  our  investigations  of  the  case. 

Case  E. — Type  of  disease,  tubercular;  age,  24  years;  sex,  male; 
duration,  several  years;  nationality,  Hawaiian.  Physical  examina- 
tion :  Slight  thickening  of  the  skin  over  the  cheeks  and  brows ;  ears 
somewhat  enlarged ;  leucodermic  areas  on  the  body  on  lower  extremi- 
ties.    Diagnosis  of  leprosy  was  confirmed  bacteriologically. 

January  5:  Inspection  of  the  nose.  There  were  several  hemor- 
rhagic crusts  on  the  right  side  of  the  septum,  which  when  removed 
brought  to  view  several  small  ulcers.  The  mucous  membrane  was 
thickened.  There  was  complete  nasal  obstruction.  Microscopic 
examination  of  the  nasal  secretion  from  the  site  of  one  of  the  crusts 
shows  a  moderate  number  of  acid-fast  bacilli,  singly  and  in  bundles, 
morphologically  like  the  lepra  bacillus. 

April  9:  Patient  received  the  nasal  spray  with  directions  to  use  it 
three  times  a  day. 

May  18:  Inspection  of  the  nose  (39  days).  No  ulcer  present;  no 
hemorrhagic  crusts;  thickening  of  the  mucous  membrane  greatly 
reduced,  and  the  nasal  obstruction  has  entirely  disappeared.  Micro- 
scopic examination  of  the  nasal  secretion  shows  a  few  single,  long, 
slender,  beaded  acid-fast  bacilli,  morphologically  like  the  lepra 
bacillus. 

June  7:  Inspection  of  the  nose  (59  days).  No  ulcer  or  hemor- 
rhagic crusts  present;  mucous  membrane  slightly  pale,  dry,  and 
glistening.  Microscopic  examination  of  the  nasal  secretion  shows  no 
acid-fast  bacilli.  Microscopic  examination  of  smears  made  from  a 
scraping  of  the  mucous  membrane  at  the  site  of  one  of  the  former 
ulcers  shows  a  few  single  acid-fast  bacilli,  morphologically  like  the 
lepra  bacilli. 

July  30:  This  patient  was  sent  to  the  settlement  on  the  island  of 
Molokai,  for  disciplinary  reasons,  terminating  our  investigations. 

SUMMARY. 

The  results  of  the  treatment  of  ten  cases  of  leprous  rhinitis  with 
acetozone  inhalant  may  be  summarized  as  follows: 

1.  Nasal  obstruction  relieved  in  ten  cases. 

2.  In  nine  cases  presenting  ulcerations  of  the  mucous  membrane 
of  the  nasal  septum,  eight  showed  healing  of  the  ulcers. 

3.  Entire  disappearance  of  the  lepra  bacilli  from  the  nasal  secretion 
was  observed  in  four  cases.  In  two  of  these  cases  the  bacilli  couki 
not  even  be  demonstrated  in  a  scraping  of  the  mucous  membrane  of 
the  septum.  In  the  six  cases  remaining  the  bacilli  in  the  nasal 
secretion  were  greatly  reduced  in  number. 
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DISCUSSION. 

In  the  summary  it  will  he  noted  that  there  were  six  cases  in  wliich 
the  bacilli  ilid  not  entirely  disappear  from  the  nasal  secretion  during 
the  treatment.     This  may  be  explained  as  follows: 

Three  of  these  six  cases  (Xos.  8,  11,  and  H)  could  not  use  the 
atomizer  eflectively  because  of  their  disabled  hands.  Case  No.  2, 
who  has  shown  steady  progress  in  the  severity  of  his  leprosy,  was 
confined  to  his  bed  for  some  time  with  a  leper  fever,  during  which 
the  spray  was  not  used.  This  patient  also  has  a  tubercular  infection, 
evidenced  by  a  cervical  adenitis,  necessitating  operation. 

Case  C  was  sent  to  the  leper  settlement  before  our  investigations 
were  completed. 

Case  L  is  a  young  girl,  who  has  given  us  some  trouble  by  refusing 
other  medications,  and  it  is  known  that  she  did  not  use  the  spray 
faithfully. 

During  the  course  of  our  bacteriological  examinations  of  the  nasal 
secretions  of  our  j)ati(Mits,  several  peculiarities  in  the  staining  ]>i'oj)(>r- 
ties  of  the  lepra  bacillus  were  noted,  ap})arently  due  to  the  action  of 
the  spray.     These  changes  may  be  summarized  as  follows: 

The  first  change  noted  was  that  the  bundles  of  bacilli  became 
smaller  and  they  were  fewer  in  number  until,  in  several  cases,  they 
disappeared  altogether,  the  bacilli  being  only  found  singly.  The 
next  change  was  in  the  staining  projxM'ties  of  the  individual  bacilli, 
many  of  them  taking  the  stain  poorly  and  the  beading  seeming  to  l)e 
absent.  In  our  last  series  of  exaniiiiiitions  of  tlu>  nasal  secretions  a 
marked  change  was  noticetl  in  llic  bundles,  as  follows: 

Occasional  areas  were  found  in  the  prej)aralions  of  the  size  and 
shape  of  a  bundle  of  li'pia  bacilli,  composed  of  a  homogeneous  sub- 
stance staining  a  faint  ))ink.  with  acid-fast  granules  scat t(M'ed  through- 
out. These  granules  took  a  bright,  red  slain,  appearing  lik(^  "biMids" 
or  the  darker  staining  sections  of  I  he  lepra  bacilli.  No  indi\i(lnal 
bacilli  conid  be  inadf^  otit  in  these  areas,  and  the  picture  suggested  a 
bundle  of  disinfegialing  bacilli  with  fusion  of  the  component  units. 

Tiie  niechaiii^iii  of  coiiiiiii  i  iiica  ( ioii  (»f  lepi'osy  is  unknown,  bill  inas- 
much as  in  tuberculosis  we  know  that  the  disease  may  be  ti-ansjerred 
to  ji  healthy  perstui  by  "s|)iay  infection,"  and  we  know  that  in 
leprosy  with  tuisal  lesions  a  siinihw  bacillaiy  sjnay  exists,  we  feci 
jtj.stified  in  reasoning  by  analogy  and  concluding  that  if  the  nasal 
s^'cH'tion  of  n  leper  can  be  freed  from  the  specilic  bacilli,  the  result. 
\sill  be  piophylaclically  very  import  .ml . 

It  is  u  routine  mea.sure  with  us  to  give  each  oiu^  of  our  patients, 
liuving  a  luisal  lesion,  an  atomizer  containing  acetozone  inhalant. 
Thi.M  no!  only  heals  the  ulceialions  and  to  a  greater  or  lesser  ox  I  en  I 
rids  the  nasal  secretion  of  iIm*  bacilli,  but  also  nud\es  the  patient  nior'e 
coniforluble  by  relieving  the  nu.s»il  obstruction. 
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CONCLUSIONS. 


1.  A  systematic  use  of  a  spray  composed  of  acetozone  and  chlore- 
tone  in  liquid  petrolatum  in  cases  of  leprous  rhinitis  relieves  the  dis- 
tressing nasal  obstruction  characteristic  of  the  disease;  brings  about 
healing  of  the  ulcerations  so  frequently  present  on  the  nasal  septum, 
and  greatly  reduces  the  number  or  causes  the  entire  disappearance  of 
the  lepra  bacilli  in  the  nasal  secretion. 

2.  We  believe  that  if  this  treatment  is  thoroughly  carried  out  the 
lepra  bacilli  will  eventually  be  entirely  eliminated  from  the  nasal 
secretion,  a  factor,  which  to  our  minds  is  so  important  in  the  com- 
municability  of  the  disease  that  it  hardly  requires  emphasis. 

3.  From  the  point  of  view  of  the  patient,  a  treatment  which  by 
relieving  the  nasal  obstruction  permits  uninterrupted  sleep,  and  by 
healing  the  ulceration  of  the  nasal  mucous  membrane,  frees  him  from 
epistaxis,  is  of  considerable  moment. 
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